PURPOSE: This study used a novel questionnaire to assess quality of life and psychologic adjustment among young adults aged 18 to 35 years with a diagnosis of, or at risk of, developing familial adenomatous polyposis. METHODS: Eighty-eight participants (25 males) were recruited through four Australian Hereditary Bowel Cancer Registries. RESULTS: The average age of participants was 28 years, and the average age of these participants at the time of their last genetic consultation was 23 years. Seventy-one participants (81 percent) had clinical familial adenomatous polyposis, of whom 57 had undergone an ileorectal anastomosis or formation of an ileal pouch with anal anastomosis to prevent colorectal cancer. The ileal-pouch-with-anal-anastomosis group had significantly more adverse outcomes for physical functioning, body image, sexual impact, and negative affect compared with the no-surgery group-and significantly more negative outcomes for physical functioning and negative affect compared with the ileorectal-anastomosis group. Among the total sample, a small proportion (11.4 percent) had avoidance scores indicative of a significant stress response, and being single was associated with higher levels of avoidance responses about familial adenomatous polyposis (z =j3. 19 ; P = 0.001). CONCLUSIONS: Familial adenomatous polyposis may have a negative impact across a broad range of life domains. Being single is an important risk factor for adverse psychologic outcomes. Delaying surgery, especially ileal pouch with anal anastomosis may minimize the negative impact on physical and psychologic functioning. Referral for psychologic intervention may be required for a small proportion of those affected by familial adenomatous polyposis, and ongoing access to genetic services may help to identify and address the needs of this group. [Key words: Familial adenomatous polyposis; Quality of life; Impact of prophylactic surgery] F amilial adenomatous polyposis (FAP) is a hereditary cancer syndrome with the onset of multiple adenomatous polyps in the colon typically occurring in adolescence. Children in families with an identified APC gene mutation are offered predictive testing at the age of puberty. For those identified with a mutation, or those at one-in-two risk in a family in which the mutation has not been identified, regular colonic surveillance with sigmoidoscopy or colonoscopy is recommended from the same age. Prophylactic colectomy with an ileorectal anastomosis (IRA) or formation of an ileal pouch-anal anastomosis (IPAA) is performed to prevent colorectal cancer, typically by the middle of the third decade. A temporary ileostomy may be required postoperatively. Rarely, this may be permanent.
Patients with an IRA have an average of three to four bowel movements per day, and 72 to 98 percent are continent during the day. 1 Those with an ileal pouch have an average of four to five bowel movements daily, and 60 to 98 percent are continent during the day. 1 Although these figures may be acceptable outcomes from the surgical perspective, little is known about their impact on adolescents and young adults who are at a critical stage of maturation and development, particularly with regard to sexual identity. Several studies have compared the functional impact of IRA to that of IPAA among young adults with FAP (see Soravia et al. 1 for a summary of findings). Those studies that assessed quality of life essentially found that quality of life and/or patient satisfaction were similar for the two procedures; however, in these studies quality of life was measured by using generic, one-item measures of quality of life with unknown psychometric properties. [1] [2] [3] Two other studies compared the impact on quality of life of IRA with that of IPAA among patients with FAP unselected for age and found no differences between groups, using generic rather than disease-specific quality of life measures. 4 
Attitudes and Psychosocial Adjustment to FAP
There are only limited studies on attitudes and psychosocial adjustment to FAP, 5 the psychologic reaction to genetic testing for FAP in children and adults, [6] [7] [8] and the psychosocial impact of cancer in young adults. [9] [10] [11] A study by Miller et al. 5 compared psychosocial adjustment of young adults to that of older adults who had FAP and had undergone bowel surgery. Overall scores of affect and well-being were lower than those reported by healthy community samples in normative studies. 3 Younger participants (aged 40 years or younger) were significantly more likely to report negative affect scores, compromised attractiveness as a result of surgery, and anger at their diagnosis compared with older participants. 5 This study did not explore needs for support or information, but interestingly found that those with more accurate knowledge of their condition experienced significantly lower fear about future health, were significantly more likely to have positive affect scores, and were happier about their health. These findings suggest that education about FAP is associated with positive impact on psychosocial outcomes.
Although this study provided some important insights into the experience of people with FAP, several shortcomings need to be acknowledged. The results of this study were largely descriptive and it included adults of all ages, with limited exploration of the needs of younger participants. Furthermore, because the study was conducted almost 20 years ago, much has changed with regard to the surgical treatment and clinical management of FAP, especially since the advent of genetic testing for individuals who are at risk. Although the study was designed to explore the impact of FAP on emotional status and well-being, psychologic questionnaires with better psychometric properties than those used in this study are now available.
Psychosocial Impact of Cancer on Young Adults
It is well documented that younger people have a significantly higher risk of poor psychologic adaptation to chronic illnesses, 9 cancers, 10 and hereditary cancer. 5, 11 Poor psychologic adaptation of younger people, compared with older adults, may be a result of limited experience in developing coping skills to deal with adversity, a societal expectation that illness and disability are associated with advancing age, or the developmental stressors associated with adolescence and young adulthood. Freeman identified five developmental issues that confront the adolescent, including the need to develop a sense of identity, the need to differentiate themselves from parents and other authority figures, the need to develop satisfying peer relationships, courtship, and the need to develop sexual relationships and career planning. 12 Confrontation and resolution of these issues is extremely important for adjustment during adulthood. 13 However, few studies have systematically reviewed the impact of milestone attainment on the transition into adulthood. Stam and colleagues 13 examined the life course of young adults with a history of chronic disease and their transition into adulthood. These authors found that chronic disease impacted significantly on attainment of developmental milestones (particularly autonomy, psychosexual, and social development) during adolescence. It was recommended that clinicians treating young adults should pay careful attention to the social and independent functioning of these patients.
These issues and findings have implications for individuals affected by FAP. A diagnosis of FAP, the need for regular bowel screening, and surgical procedures during adolescence have the potential to interfere with these developmental tasks; yet to date this relationship has not been systematically studied. The nature and treatment of FAP also has many challenges to body image and self-esteem, at a time when young people are developing a sense of self and may previously be experiencing a precarious sense of selfesteem and body image. This may significantly impact adjustment throughout adulthood.
The limited literature available suggests that further research is required to determine more specific impacts of FAP surgery on various life domains. Such data are important in optimizing presurgical and genetic counseling, with regard to both timing and content with a view to improving emotional adjustment. The current study was designed to assess the impact of being diagnosed with FAP or being at one-in-two risk, on a number of life domains, and to explore the impact of different surgical procedures and sociodemographic variables on psychologic adjustment.
Materials and Methods
This study was undertaken as part of a larger study, in which attitudes to genetic testing, support, and information needs and experiences of discrimination also were assessed. 14 Eligible participants were individuals aged between 18 to 35 years with a clinical or genetic diagnosis of FAP, or at one-intwo risk of developing FAP based on family history. Participants were identified through four Australian Hereditary Bowel Cancer Registries. Institutional ethics approval was obtained for each registry and the investigating hospital.
Potentially eligible individuals were initially contacted by a letter from their registry, inviting them to participate in the study. Individuals were asked to return an enclosed preference card to indicate their interest in participation. No data or access for followup was available to the research team, who were only provided with details of those who agreed to be contacted. These individuals were contacted by telephone to ensure their eligibility and confirm mailing details. Packages, including a questionnaire, consent form, and a reply-paid envelope, were then mailed to these participants. Reminder calls were made and replacement questionnaires were mailed as necessary.
To assess test-retest reliability of the disease-specific novel quality of life measures, a second questionnaire was mailed two weeks after the first questionnaire to all those participants who had completed the first questionnaire.
Measures
A questionnaire was purposively designed, based on the review of relevant literature and also a previous qualitative study involving in-depth interviews with young adults with or at risk for FAP, the results of which will be reported separately. The research team involved in evaluating items included a genetic clinician, clinical psychologist, and a research psychologist who has extensive experience in developing questionnaire measures for similar populations. The following measures were administered:
Demographic Characteristics. Information regarding age, gender, marital status, and education level were collected. In addition, individuals were asked whether they had children presently and whether they planned to have children (or more children) in the future.
Medical/Family History. Details of FAP diagnosis, genetic counseling, genetic testing, and genetic testing results were collected. In addition, FAP family history details were collected, which included the first person in the family diagnosed with FAP, family genetic testing results, as well as deaths from bowel cancer in the family. Data on screening type and frequency as well as any information on FAP-related surgery also were collected.
Quality of Life Measure. The quality of life measure consists of six subscales: (i) Surgery-related impact (7 items); (ii) Body image (3 items); (iii) Sexual impact (4 items-2 of which are unique to females and/or males); (iv) Negative affect (3 items); and (v) the Physical functioning (10 items) and (vi) Role-emotional subscales (3 items). Scales (i) to (v) were purposively designed for this study and subjected to an analysis of internal and test-retest reliability to ascertain their psychometric properties. With the exception of the Sexual Impact subscale, all subscales were found to have excellent internal consistency and test-retest reliability with the following Cronbach_s alpha levels and test-retest correlations: (i) Surgery-related impact (a = 0.74; r = 0.6); (ii) Body image (a = 0.8; r = 0.72); and (iv) Negative affect (a = 0.76, r = 0.75). With regard to the Sexual Impact subscale, test-retest correlation for the female and the male versions were r = 0.86 and r = 0.64, respectively. Cronbach_s a among the female version of the scale was excellent (a = 0.74), whereas Cronbach_s a among males was poor (a = 0.22). There was no variance among responses, with all male participants reporting that FAP had not at all affected erection and/or ejaculation; it is a feature of correlations in general that if the range of the variables is limited, correlations tend to be low. Subscales (v) and (vi) were taken from the MOS 36-item Short-Form Health Survey (SF-36). 15 Examples of items for each subscale have been outlined in the Appendix.
Intrusive and Avoidance Responses about FAP. The Impact of Event Scale (IES) 16 was used to measure (i) intrusive and (ii) avoidance responses about FAP: (i) involuntary thoughts, troubled dreams, strong waves of feelings, and (ii) denial of the meanings of the event, blunted sensation, behavioral inhibition, respectively. This 15-item scale is a validated measure of responses in relation to a specific stressor (in this case concern about having been diagnosed with or being at risk of developing FAP).
Life Impact. Seven five-point Likert-scale items (ranging from Bvery positively^to Bvery negatively^) were specifically designed for this study to assess the overall impact of a diagnosis or being at risk of FAP on education, employment, friendships and social activities, relationships with family members, intimate relationships, attitudes toward long-term relationships or marriage, and attitudes toward having children. The scale was found to have good internal consistency with a Cronbach_s alpha level of (a = 0.65) and excellent test-retest reliability (a = 0.79).
Statistical Analysis
Data were analyzed by using SPSS \ 12.0 (Statistical Program for the Social Sciences, SAS Institute Inc., Cary, NC). Descriptive statistics were used to describe the sample in terms of sociodemographic, clinical, and psychologic characteristics. For the newly developed Quality of Life and Life Impact of FAP scales, testretest correlations and Cronbach_s alpha were calculated. For the Quality of Life subscales, scores were summed within scales and rescaled from 0 to 100, so that a high scale score represents a higher response level and/or less symptoms. Bivariate tests were performed to assess associations between age, gender, and surgery and marital status vs. intrusive and avoidance responses about FAP, quality of life, and life impact of FAP. Because of the skewed distribution of the continuous quality of life and psychologic outcome variables, nonparametric Mann-Whitney U tests were used for the predictor variables age, gender, and marital status. Kruskal-Wallis tests were performed to compare the three surgery groups (IRA, IPAA, and no-surgery), followed by Mann-Whitney U tests for significant Kruskal-Wallis tests.
Results

Sociodemographic and Medical Characteristics
Of 265 registrants sent invitations to participate, 108 were lost to contact because of relocation and/or did not reply to the registry, and 11 were found to be ineligible after a negative predictive test since registration. Of the remaining 146 registrants successfully contacted, 116 consented to be contacted and, of those, 88 returned completed questionnaires, resulting in an overall participation rate of 60.3 percent. Sixty-one participants also returned the second questionnaire. Table 1 provides a summary of the sociodemographic and medical characteristics of participants. Twenty-five participants were male (28.4 percent) and 63 (71.6 percent) were female. Twenty-eight participants (32.9 percent) were single, and 57 (67.1 percent) were married or in a de facto relationship. The average age of participants was 27.6 years (SD = 4.9; range = 18-35 years). Seventy-one participants (80.7 percent; 22 males and 49 females) were clinically affected by FAP and 17 (19.3 percent; 3 males and 14 females) were clinically unaffected by FAP. Of the 71 participants clinically affected by FAP, only 14 (15.9 percent) had not undergone surgery. Thirty-three participants had had a total colectomy and IRA, and 22 had a restorative proctocolectomy with IPAA. Fifty-four participants (63.5 percent) had consulted with a genetic counselor or clinical geneticist regarding FAP. The average age at the last genetic consultation was 22.6 years (SD = 6.4; range = 8-34 years). Table 2 also shows the number of participants reporting at least some degree of negative impact on several aspects of body image and sexual functioning. FAP or its treatment had a negative impact on perceived physical attractiveness in one quarter (25 percent) of all participants, in 20.2 percent on their feelings of femininity or masculinity, in 26.2 percent on their sexual desire, in 23.8 percent on sexual enjoyment, and 51.2 percent were dissatisfied with their body. Although males did not report any limitations with regard to achieving and maintaining an erection or ejaculation, 30 percent of females did report experiencing pain during intercourse and 14.3 percent reported difficulty to orgasm.
Physical Impact of Surgery
Body Image and Sexual Functioning
Psychologic Adjustment
Scores > 20 on each of the IES subscales are indicative of a significant stress response in relation to having FAP or being at risk of developing FAP. Accordingly, 4.5 and 11.4 percent of participants had scores on the intrusion and avoidance subscales of the IES, respectively, indicative of a significant stress response. term relationships or marriage. Twenty-five percent (25.3 percent) of participants reported being less or not at all willing to have children as a result of their being at risk of developing or being diagnosed with FAP. Of the participants who were single, 30 percent reported being less or not willing to have children, and among those who were married or in a de facto relationship, 22.9 percent reported being less/not willing to have children as a result of risk or diagnosis of FAP.
Life Impact of FAP
Comparisons of Quality of Life and Psychosocial Outcomes
Bivariate analyses explored associations between dependent variables (quality of life, life impact, and psychologic outcomes) and each of the potential predictors and confounding variables (surgery status, age, gender, and marital status). With regard to age and gender, no statistically significant associations were found with any of the outcome variables, except that males showed a greater surgery-related impact than females (z = j2.68; P = 0.007). Table 3 presents a summary of the results of statistical tests comparing intrusion and avoidance responses about FAP, quality of life, and life impact of FAP outcomes scores by surgery group. Kruskal-Wallis tests showed significant surgery group differences for physical functioning (chi-squared = 9.2; P = 0.01), body image (chi-squared = 23.2; P<0.001), sexual impact (chi-squared = 11.2; P = 0.004), and negative affect (chi-squared = 6.6; P = 0.037). With regard to body image, sexual impact, and negative affect, Table  3 shows that functioning is highest for the no-surgery group, followed by the IRA group, and functioning is lowest for the IPAA group. No significant differences were observed for comparisons between the IRA group and the no-surgery group. Mann-Whitney U tests show significant differences between the IPAA group compared with the no-surgery group for all four outcome variables, and significant differences between the IPAA group compared with the IRA group for physical functioning and negative affect. Table 4 shows the results of bivariate analyses between marital status and all outcome variables. Significant differences were found for marital status and avoidance responses about FAP (z =j3.18; P = 0.001), with participants who were single showing significantly higher levels of FAP avoidance responses. Data are numbers with percentages in parentheses. a Five-point Likert-type scales were used with the following response options: BNot at all,^BA little bit,^BModerately,B Quite a bit,^and BExtremely.^Participants were categorized into those reporting no adverse effects vs. those reporting at least some degree of adverse effects. b Females who reported Bnot applicable^were omitted from the calculation of percentages. c Participants who reported that they did not know what surgery they had (n=2) and/or that they had a proctocolectomy and ileostomy (n=1) were excluded from the analysis. Those reporting colectomy and ileorectal anastomosis and later proctocolectomy and ileal pouch-anal anastomosis (n=5) were included in the ileal pouch-anal anastomosis group. 
Discussion
This study used a novel, FAP-specific quality of life measure and consequently was not designed to provide quality of life data compared with general population norms. It should be noted that the mean scores on the physical functioning and role-emotional functioning subscales are similar to those found among the general Australian population, 17 indicating that these aspects of quality of life as measured by a generic measure do not b Scales range in score from 0 to 100, and a high scale score represents a higher response level and/or lower level of symptoms.
c A high scale score represents a more negative impact of FAP (range, 1 BVery positively^to 5 BVery negatively^). d Participants who reported that they did not know what surgery they had (n=2) and/or that they had a proctocolectomy and ileostomy were excluded from the analysis. Those reporting colectomy and ileorectal anastomosis and later proctocolectomy and ileal pouch-anal anastomosis (n 5) were included in the ileal pouch-anal anastomosis group. e P < 0.05 differences between the ileal pouch-anal anastomosis group compared with the no-surgery group. f P < 0.01 differences between the ileal pouch-anal anastomosis group compared with the no-surgery group. g P < 0.05 differences between the ileal pouch-anal anastomosis group compared with the ileorectal anastomosis group. seem to be compromised. However, findings using the measures of FAP-specific quality of life demonstrate the extensive domains of psychosocial functioning that may be adversely affected by FAP. The unique aspect of this study has been the combination of multiple items to develop a FAP-specific questionnaire relating to six domains-education, social functioning, family relationships, intimate relationships, long-term relationships, and childbearing, combined to provide overall impact scores. Such a tool will be useful for future studies for comparison of FAP-related interventions and treatment. This study provided preliminary data on the reliability of the FAP-specific questionnaire; however, further validation work involving a larger sample would be warranted in any future studies using this instrument. Diagnosis and surgery for FAP typically occur in late adolescence or early adulthood at a time when sexuality and sexual relationships are being established. In this study of young adults, those who had undergone IPAA had more adverse physical functioning, body image, sexual impact, and negative affect compared with the no-surgery group, and lower physical functioning and negative affect compared with those who had an IRA. This has important implications for the timing and choice of surgery. The finding that being single is associated with higher levels of distress also is relevant to the timing of elective surgery. This study provides evidence for considering IRA as a first procedure in young adults, with a second procedure to remove the rectum being deferred until later ages when the impact may be less, particularly if the patient is not in a long-term relationship, if this is a clinically acceptable alternative.
Our findings demonstrate differences in the impact on quality of life of IRA vs. IPAA and are in contrast to results from previous studies that have used generic quality of life measures. [1] [2] [3] [4] We used a disease-specific measure, which may be potentially more sensitive. Our findings require replication in samples with different patient characteristics and further investigation to determine the basis of the lower functioning and potential for improvement.
Whereas no male participants in the current study reported difficulties with sexual functioning, 30 percent of all females reported pain with intercourse, with a smaller proportion experiencing difficulty with orgasm. Although the reasons for these gender differences may be physiologic, they may also represent a more adverse psychologic impact of surgery on females. Postoperative counseling for females may improve adjustment. Additionally, if a more negative sexual impact is found to be related to body image because of large incisions and resultant scars, use of minimally invasive techniques to reduce scarring may result in better psychologic outcomes.
The mean levels of intrusion and avoidance responses were comparable to those found in other studies involving individuals at risk for hereditary cancer. 18 Although a minority reported intrusive thoughts about FAP indicative of a significant stress response, a greater percentage demonstrated clinically significant levels of avoidance ideation. This aspect of distress was not associated with previous surgery and may be amenable to psychologic interventions. Because almost 40 percent of participants had never consulted a genetics service, and of those who did, the average time since the last consultation was five years, a larger study may be able to determine whether genetic counseling could reduce the high level of distress experienced by this subgroup. These findings highlight the weakness in reporting mean levels of distress, which may disguise significant distress in a small number of individuals. Such individuals could be targeted for counseling to reduce stress if protocols were in place to identify those in need of these interventions.
An additional analysis demonstrated a significant association between marital status and avoidance responses about FAP. Single people in the current sample had higher mean levels of avoidance responses about FAP than those who were married. This result corroborates findings from a related study that found better health-related quality of life among married adults diagnosed with FAP and desmoid tumor. 19 Taken together, these findings demonstrate that single, young adults with FAP may be more vulnerable and in greater need of psychologic interventions.
It is interesting to note the disparate reports in the impact of FAP on sexual functioning between males and females. It is possible that use of a questionnaire to elicit personal information may have impacted an individual_s responses and that qualitative methodologies (such as a one-on-one interview) may perhaps reveal different findings. However, previous research has found that quantitative survey techniques are far more reliable and effective for sampling personal information than qualitative techniques, which are subject to greater bias toward socially desirable responses. 20 In addition, self-reporting measures have become increasingly popular for assessing sexual dysfunction in both males and females and have been found to be a highly sensitive and reliable way of gathering information of a personal nature. 21 The design of this study used four registries to access a broad range of participants from multiple clinical centers. The limitation of this approach has been restricted access to information about decliners. Those who elect not to be on the register or declined participation may differ from the study group. Given the highly mobile nature of the young age group surveyed and the corresponding high loss to follow-up, a response rate of 60.3 percent is considered adequate.
The conclusion of this study is that there is a minority of individuals with high levels of FAPrelated distress affecting multiple aspects of their lives and that undergoing surgery and being single are important risk factor for adverse psychologic and sexual outcomes. These findings indicate that genetic and supportive counseling services should be available at the time of diagnosis, as well as before and after surgery. Follow-up procedures should be available at all clinics to ensure that these individuals are offered support as they pass through different life stages and need to address different problems.
Conclusions
The retrospective design of this study of young adults provides some insights into the cumulative impact of FAP from adolescence. Although the results of this study provide some insights into the impact of FAP on young adults, it raises many additional questions and highlights the need for further research. A prospective, multicenter study of adolescents would provide much needed data on the impact of FAP and the optimal psychosocial management among this population.
